The identification of flavored multiskyrmions with the ground states of known hypernuclei is successful for several of them, e.g. for isodoublet 4 Λ H − 4 Λ He, isoscalars 5 Λ He and 7 Λ Li. In other cases agreement is not so good, but the behaviour of the binding energy with increasing baryon number is in qualitative agreement with data. Charmed or beauty hypernuclei within this approach are predicted to be bound stronger than strange hypernuclei.
Within the RM approximation, at large enough B the chiral field configuration has the form of the "bubble" with universal properties of the shell, where the mass and baryon number of the BS are concentrated. The width of the shell and its average mass density do not depend on the baryon number [13] . This picture can be valid for not large B (B = A atomic number of the nucleus) say, up to B ∼ 16, and by this reason we discuss here the hypernuclei not heavier than hyper-oxygen.
2. The Lagrangian of the Skyrme model, which in its well known form depends on parameters F π , F D -meson decay constants, and the Skyrme constant e, has been presented previously [9, 10] , and we will not reproduce it here. The physical values of these constants are: F π = 186 Mev, e is close to e = 4, we take here the value e = 4.12 [14] . The chiral symmetry breaking part of the Lagrangian depends on meson masses, the pion mass m π , and the mass of K, D or B meson, we call it m D . The flavor symmetry breaking (F SB) part of the Lagrangian is of the usual form, and was sufficient to describe the mass splittings of the octet and decuplet of baryons [14] , within the collective coordinates quantization approach with configuration mixing. It is important that the flavor decay constant (pseudoscalar decay constant F K , F D or F B ) is different from the pion decay constant F π . Experimentally, F K /F π ≃ 1.22 and F D /F π ≃ 2.28 +1.4 −1.1 [15] . The B-meson decay constant is not measured yet. We take F D /F π = 1.5 and two values for F B /F π : F B /F π = 1.5 and 2, following to theoretical estimates [16] .
We begin our calculations with unitary matrix of chiral fields U ∈ SU (2), as was mentioned above. The classical mass of SU (2) solitons and other static characteristics necessary for our purposes, in most general case depend on 3 profile functions: f, α and β. The general parametrization of U 0 for an SU (2) soliton we use here is given by
For the RM ansatz f = f (r), i.e. the profile depends on one variable, only; the components of vector n are some rational functions of angular variables which define the direction of radius-vector r [11] .
The quantization of solitons in SU (3) configuration space was made in the spirit of the bound state approach to the description of strangeness, proposed in [17] and used in [18, 19] . The (u, d, c) and (u, d, b) SU (3) groups are quite analogous to the (u, d, s) one, for the (u, d, c) group a simple redefiniton of hypercharge should be made. The following mass formula has been obtained for the masses of states with definite quantum numbers: baryon (topological) number B, flavor F (strangeness, charm or beauty), isospin I and angular momentum J [8, 10] :
ω F,B orω F,B are the frequences of flavor (antiflavor) excitations: (2) arise from the Wess-Zumino term in the action which does not contribute to the mass of skyrmions, but plays an important role in the quantization procedure [17, 8] . In terms of the quark models the differenceω − ω = N c B/(4Θ F,B ) is the energy necessary for the production of additionalpair. The hyperfine structure constants c F,B andc F,B are defined by [8] 
Evidently, when µ → ∞,c → 1. The contributions of the order of 1/Θ ∼ N −1 c which depend originally on angular velocities of rotations in isospace and usual space are taken into account in (1) . This expression was obtained by means of quantization of the oscillator-type hamiltonian describing the motion of the SU (2) skyrmion in the SU (3) collective coordinates space. The classical mass M cl ∼ N c , and the energies ω F ∼ N 0 c = 1. The motion into "flavor" direction, s, c or b is described by the amplitude D [8, 10] which is small for the lowest quantum states (lowest |F |):
as well as with increasing number of colors N c , and the method works for any value of mass m D , also for charm and beauty quantum numbers.
In (1) I is the isospin of the multiplet with flavor F , T r = p/2 is the so called "right" isospin -the isospin of the not-flavored component of the SU (3) multiplet under consideration with (p, q) -the numbers of upper and lower indices in the spinor which describes it. I F is the isospin carried by flavored mesons which are bound by SU (2) skyrmion, I = T r + I F . Evidently, I F ≤ |F |/2. In the rigid oscillator model the states predicted do not correspond to the definite SU (3) or SU (4) representations. How they can be ascribed to them was shown in [8, 10] . For example, the state with B = 1, |F | = 1, I = 0 should belong to the octet of (u, d, s), or (u, d, c), SU (3) group, if N c = 3. Here we consider the quantized states of BS which belong to the lowest possible SU (3) irreps (p, q), p + 2q = 3B: p = 0, q = 3B/2 for even B, and p = 1, q = (3B − 1)/2 for odd B. For B = 3, 5 and 7 they are35,80 and1 43-plets, for B = 4, 6 and 8 -28,55 and91-plets, etc. For even B, T r = 0, for odd B, T r = 1/2 for the lowest SU (3) irreps (see Fig. 1 ).
The flavor moment of inertia which enters the above formulas [8, 10, 17] for arbitrary SU (2) skyrmions is given by [10] :
It is simply connected with Θ (0) F for the flavor symmetric case: (5) below. The flavor inertia increases with B almost proportionally to B. The isotopic moments of inertia are the diagonal components of the corresponding tensor of inertia, in our case this tensor of inertia is close to unit matrix multiplied by Θ T .
The quantities Γ (or Σ-term), which defines the contribution of the mass term to the classical mass of solitons, andΓ in µ F,B are given by:
For the RM ansatz the formulas (4) , (5) can be slightly modified [10] , but in such general form they look simple enough already. The masses of solitons have been calculated in [12] , moments of inertia, Γ andΓ were calculated in [10] for several values of B, the missing quantities are calculated here. The contribution to the µ F,B proportional toΓ B is suppressed in comparison with the term ∼ Γ by the small factor ∼ F 2 D /m 2 D , and is more important for strangeness. It is convenient to calculate the energy difference between the state with flavor F belonging to the (p, q) irrep, and the ground state with F = 0 and the same B, J and (p, q) [10] :
I F (I F + 1), (6) It was used in deriving (1) and (6) that the so called "interference" moment of inertia which makes a contribution to the lagrangian proportional to the product of angular velocities of rotation in the isotopic and ordinary 3D space, is negligible compared to the isotopic and orbital tensors of inertia [20] for all multiskyrmions except those with B = 1, 2. Note also, that (6) does not depend on Θ T , only on Θ F , when the formulas for hyperfine splitting constants are used. For the state with isospin I = 0 and unit flavor number, |F | = 1, the binding energy difference in comparison with the ground state of the nucleus with the same B, (p, q) and |F | = 0, is
Such states can exist for odd B, with I F = T r = 1/2, see Fig.1a . In the case of antiflavor excitations we have similar formulas, with the substitution µ → −µ. [1, 2] . The energies ω for B = 1 are given for comparison. For beauty the first 3 columns correspond to r b = F B /F π = 1.5, and the last 3 -to r b = 2. For the states with maximal isospin I = T r + |F |/2 the energy difference can be simplified to [10] :
The case of isodoublets, even B, is described by (8) with T r = 0, see Table 2 and Fig.1b . It follows from (8) that when a nucleon is replaced by a flavored hyperon in BS the binding energy of the system with |F | = 1, T r = 0 changes by
For strangeness Eq. (9) is negative indicating that stranglets should have binding energies smaller than those of nuclei with the same B-number.
To obtain the values of total binding energy of hypernuclei shown in Tables, we add the calculated difference of binding energies given by (7) or (9) to the known value of binding energy of usual (u, d) nucleus. E.g., for B = 3 it is the average of binding energies of 3 H and 3 He, for B = 4 it is the binding energy of 4 He (8.3 M ev = (28.3 − 20) M ev), etc., see Fig.1 . A special care should be taken about spin of the nucleus. For 3 Λ H and 3 H, 4 Λ He and 4 He, 6 Λ Li and 6 Li, 13 Λ C and 13 C, and in few other cases the spins of the ground states of hypernucleus and nucleus coincide. For 5 Λ He (J = 1/2) and 5 He (J = 3/2), 9 Λ Be (J = 1/2) and 9 Be (J = 3/2), 12 Λ C (J = 1) and 12 C (J = 0) and in some other cases the difference in the rotation energies E J = J(J + 1)/(2Θ J ) should be taken into account. E.g., for 7 Λ Li this difference decreases the theoretical value of binding energy by about 7 M ev, we have 32 M ev instead of 39 Mev. In those cases when the spin of hypernucleus is not known, this correction was not included in Tables 1,2 . Beginning with B ∼ 10, the correction to the energy of quantized states due to nonzero angular momentum is small and decreases with increasing B since the corresponding moment of inertia increases proportionally to ∼ B 2 .
Since Θ F,B increases with increasing B and F D (m D ), this leads to the increase of binding with increasing B and mass of the "flavor", in agreement with [9, 10] . For charm and beauty Eq. (9) is positive for 3 Table 3b . Table 3 . The binding energies of the charmed hypernuclei, isoscalars in Table 3a and isodoublets in Table 3b , with unit charm, c = 1 in M ev. ∆ǫ c , in M ev, and ǫ tot is the same as in Tables 1,2 , for the charm quantum number. The chemical symbol is ascribed to the nucleus according to its electric charge.
For the charm, the repulsive Coulomb interaction is greater than for ordinary nuclei with the same atomic number. Moreover, since the charmed nucleus has somewhat smaller dimensions than the ordinary nuclei -the effect which has not been taken into account by present consideration -this repulsion can decrease the binding energies for charm by several M ev. This, however, does not change our qualitative conclusions. For B = A = 5 and 13 our results shown in Table 3 agree, within 15 − 20 M ev with early result by Dover and Kahana [4] where binding of the charm by several nuclei has been studied within potential approach. In general, we can speak about qualitative agreement with results of such approach for B ∼ 5 − 10 [5, 6] (the results of the potential approach have been reviewed in [6] ).
As in the B = 1 case, the absolute values of masses of multiskyrmions are controlled by the poorly known loop corrections to the classic masses, or the Casimir energy [21] . And as was done for the B = 2 states, the renormalization procedure is necessary to obtain physically reasonable values of the masses of multibaryons. This generates an uncertainty of about few tens of M ev, as the binding energy of the deuteron is 30 M ev instead of the measured value 2.225 M ev, so ∼ 30 M ev characterises the uncertainty of our approach [10] . This uncertainty is cancelled mainly in the differences of binding energies ∆ǫ shown in Tables 1-3. of 20 − 30 M ev, expected for the whole method, which takes into account the collective motion of the BS, only. There is also general qualitative agreement with data in the behaviour of binding energy with increasing atomic number. It should be stressed that it is, probably, one of interesting examples when field theoretical model provides the results which can be directly compared with observation data. For the charm and beauty quantum numbers the results only slightly depend on the poorly known values of the decay constants F D or F B .
The tendency of decrease of binding energies with increasing B-number, beginning with B ∼ 10, is connected with the fact that rational map approximation, leading to the one-shell bubble structure of the classical configuration [11, 12, 13] , is not good for such values of B. At large values of the F SB mass we have approximately ω F ≃ m D Γ/Θ F F D /(2F π ). For RM configurations at large B the sigma-term Γ grows faster than the inertia Θ F , because the contribution of the volume occupied by the chiral field configuration, is more important for Γ [13] . For larger B = A, beginning with several tens, the configurations of the type of skyrmion crystals seem to be more realistic than RM type configurations.
The hypernuclei with |F | ≥ 2 can be studied using similar methods [10] , and it will be done elsewhere. Consideration of the hypernuclei with "mixed" flavors is possible in principle, but is technically more involved. For example, the isodoublet
